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(71) We, Diamond Power Speciauty 
Corporation^ a Corporation organised and 
existing under the laws of the State of Ohio, 
United States of America, of U.S. Route 

5 22 East, Lancaster^ Ohio, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 

10 in and by the following statement: — 

THIS INVENTION relates to an anti- 
creep hydraulic actuating and positioning 
device. 

Hydraulic servo mechanisms for accurately 

15 controlling and varying the position of an 
object from a remote point by means of 
hydrostatic pressure are subject to the limita- 
tion that some leakage of fluid is unavoidable 
where a piston and cylinder are employed. 

20 Such leakage past the piston has niade it 
difficult or impossible to accurately maintain 
the position of the piston over an extended 
period of time. The present invention pro- 
vides means for automatically maintaining 

25 the desired positioning of the actuating piston 
of such a device with great accuracy while 
nevertheless permitting the piston to be 
moved under hydraulic pressure when desired 
to new positions, which will thereafter be 

30 similarly accurately maintainable until 
intentionally changed. 

According to the invention there is pro- 
vided a hydraulic actuating and positioning 
device comprising a cylinder part and a piston 

35 parts, means for delivering fluid to a space 
. in the cylinder on one side of the piston 
to move the piston against a load, and for 
trapping fluid in such space substantially to 
immobilise the piston against return, and 

40 means for preventing unwanted return move- 
ment of the piston due to leakage of trapped 
fluid, comprising supplemental make-up fluid 
delivery means connected to said space and 
having a fluid delivery capacity in excess of 

45 the rate of leakage past the piston, and flow 
control means responsive to relative move- 
ment of the piston and cylinder for variably 



controlling the effective maintenance of make- 
up fluid in said space in proportion to leakage 
past the piston as measured by such relative 50 
movement. Preferably the flow control means 
comprises a valve to vary the rate of flow 
and actuating means for the valve comprising 
member having a friction-slip connection to 
one of said parts and a limited lost-motion 55 
connection to the other part, the frictional 
resistance of the friction-slip connection ex- 
ceeding the resistance of the valve to opera- 
tive movement. In one embodiment the flow 
control means comprises a passage in the 60 
piston by passing a seal between the piston 
and cylinder, the valve being movable to 
vary the rate of flow through the bypass pas- 
sage and the member having limited lost 
motion connection to the piston and a friction- 65 
slip connection to the cylinder. In an alterna- 
tive embodiment the device includes an escape 
passage from said space with the valve being 
arranged to vary the flow through said escape 
passage. 70 

The invention will be described, merely 
by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a somewhat diagrammatic 
diametric longitudinal section of a hydraulic 75 
actuator embodying the invention; 

Figure 2 is a fragmentary detail sectional 
view taken substantially on the line 2 — 2 of 
Figure 1 and looking in the direction of the 
arrows, and 80 

Figures 3, 4 and 5 are views similar to 
Figure 1 showing modified forms of the 
invention. 

As shown in Figure 1 a piston 10 is mov- 
able in a fixedly supported cylinder 12 to 85 
actuate a load (not shown) through the agency 
of the piston rod 14. A main fluid pressure 
supply line 15 supplies the fluid which is 
employed to move the piston upwardly. The 
piston is gravity-biased downwardly. When 90 
it is intended that the piston and load re- 
main station, the supply line 15 is tighdy 
closed by suitable valving means as 35 to trap 
the fluid in the cylinder space 11 below the 
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piston. The piston is provided with a sealing 
ring 16, and it will be appreciated that a 
certain amount of leakage past such ring is 
unavoidable. A second source of fluid supply 

5 is introduced into the cylinder below the 
piston through line 18 when the piston is 
stadonary, at a rate slightly exceeding the 
leakage past the sealing ring 16. 
The piston is also provided with a valve 

10 actuating ring 20 which bears frictionally 
against the cylinder wall with a force which 
exceeds the force of gravity on the ring by 
an amount which exceeds the force required 
to move a spring-returned valve ball 26 which 

15 is operated towards its closed position by 
the ring in a manner to be described. The 
ring 20 is capable of substantial axial move- 
ment in its ring groove 22, and free axial 
flow of fluid past the ring is permitted 

20 through grooves 23, a plurality of which are 
formed axially on the peripheral surface of 
the ring. 

The space 24 beyond the piston 10 is 
either vented to atmosphere or connected to 

25 a return line (not shown) to return to a 
reservoir or other desired destixiation fluid 
which gets past the piston. The ring groove 
22 is connected to the space 24 via an escape 
passage 25 in which the piston which bypasses 

30 rhe sealing ring 16, communication between 
the ring groove 22 and passage 25 being con- 
trolled by a servo valve comprising the ball 
26 which is biased by a spring 28 toward an 
open position in which it projects farther 

35 into the ring groove 22. The ball and the 
seat defined by the enlarged ball chamber 30 
are so proportioned and located that the valve 
when fully closed against its seat, still pro- 
jects somewhat into the chamber 'defined by 

40 die ring groove 22. 

When the main fluid delivery positioning 
line 15 is sealed by vailve 35 in 
order to maintain the piston in a de- 
sired position, fluid is delivered to the 

45 space 11 below the piston 10 via the 
servo line 18 at a flow rate which is in excess 
of the leakage past sealing ring 16. If under 
such conditions, due to leakage past the seal 
16, the piston tends to fall, the ring 20 main- 

50 tains itself in position and the valve tends 
to close as the seat moves toward the valve 
ball 26. Due to such throtding of the servo 
fluid the piston is maintained against any 
substandal descent and is held up far enough 

55 to maintain a degree of opening of the valve 
which just compensates for the leakage past 
the ring 16. 

In the modified forms of the invention 
shown in Figures 3, 4 and 5, many parts will 

60 be recognised as analogous in function to 
those already described and therefore will 
require no detailed redescription. They are 
designated by similar reference characters 
distinguished by addition of the letters "A", 



"B", or "C" in these respective additional 
embodiments. > ; 

In the embodiment of Figure 3, the 
tionally positioned ring 20A is located^, 
iween the sealing ring 16A and the esi ' 
return chamber 24A and the servo flui 
pass passage 25A extends from the cyl: 
pressure chamber 11 A to the valve cha 
30A located above and opening into the 
groove 22A in similar fashion. The 
fluid excess which passes the valve is 
ducted to the escape-return chamber 
via clearance 33 between the periphery 
piston and the cylinder wall. The servo 
supply line ISA is connected to the 
tioning line 15A above the control valve 

In the embodiment of Figure 4 in 
the piston rod 14B extends downward! 
connection to a suspended load (not sh 
the servo valve ball 26B is controlled 
disc 20B which is frictionally fitted to|i 
piston rod 14B, and which because of §u( 
friction fit is similarly capable of main&i 
ing itself in position with respect to .the|r( 
14B except when the later is positive 
moved under hydraulic pressure or by,^tl 
bias comprising the weight of the load. ^ 
axial travel of the disc 20B in its chai 
22B is sufficient to actuate the valve ball:| 
between its closed and open positions, 
piston lOB is provided with a sealing 
16B and the piston rod 14B is also si 
with respect to the cylinder 12B by a si 
ring 36. 

It will be noted that in this embodi 
when the piston lOB tends to fall the d|wj 
ward movement of the disc 20B 
to open the servo valve, which* thus ai 
only enough fluid to compensate for the ^al 
age past the rings 16B, 36. Thus, it i^ni 
necessary to provide a continuous flow^a 
in excess of the leakage. When the pos^oi 
ing line 15B is closed to maintain the piti 
in position, the fluid admitted via the s;._ 
line 18B will merely be sufficient to cl)i 
pensate for the leakages. It is only ess^ti; 
that the line 18B should have a capaci^ 
excess of any expected leakage so thaiStl 
valve 26B may be opened to an extend n^a 
sary to admit sufficient fluid to compeisaj 
for such leakage. 

The embodiment . of Figure 5 is siijii 
to that of Figure 4, but resembles the je 
bodiments of Figures 1 — 3 in that a corilta] 
supply of fluid exceeding the leakage i^ di 
livered via the servo line 18C while4ihjp 
positioning line 15C is sealed, to maimaiti 
the position of the piston xmder load,^iiM 
the excess beyond that required to maiSaS 
the piston in position escapes past the 
valve ball 26C to the return escape passa; 
38. In the embodiments of Figures 4 fai 
5 fluid conducting clearance is provide^ Jt 
40B and 40C respectively, between 'Jt^e 
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chamber 22B or 22C and the cylinder space 
IIB or lie, and around the disc 20B or 20C. 



WHAT WE CLAIM IS: — 

1. A hydraulic actuating and positioning 
5 device comprising a cylinder part and a piston 

part, means for delivering fluid to a space in 
the cylinder on one side of the piston to 
move the piston against a load, and for trap- 
ping fluid in such space substantially to im- 

10 mobilise the piston against return, and means 
for preventing unwanted return movement 
of the piston due to leakage of trapped 
fluid, comprising supplemental make-up fluid 
delivery means connected to said space and 

15 having a fluid delivery capacity in excess of 
the rate of leakage past the piston, and flow 
control means responsive to relative move- 
ment of the piston and cylinder for variably 
controlling the effective maintenance and 

20 make-up fluid in said space in proportion to 
leakage past the piston as measured by such 
relative movement. 

2. A device as claimed in claim 1, wherein 
the flow control means comprises a valve to 

25 vary the rate of flow and actuating means for 
the valve comprising a member having a 
friction-slip connection to one of said parts 
and a limited lost motion connection to the 
other part, the frictional resistance of the 

30 friction-sh'p connection exceeding the resist- 
ance of the valve to operative movement. 

3. A device as claimed in claim 2, wherein 
the flow control means comprises a passage 
in the piston bypassing a seal between the 

35 piston and cylinder, the valve being movable 
to vary the rate of flow through the bypass 
passage, and the member having limited lost 



motion connection to the piston an.d a fric- 
tion-slip connec^n to the cylinder 

4. A device ac claimed in claim 2, indud- 40 ' 
ing an escape passage from said sjjace with 

the valve being arranged to vary*, the flow 
through said escape passage. i jj' 

5. A device as claimed in claim '4, wherein |/ 
the escape passage and valve are carried by 45 
the piston. 

6. .A device as claimed in claim 5, wherein 
the member for actuating the valve comprises 
a piston ring having lost motion connection^ 

to the piston and a frictioi fit in the' j 50 
cylinder. f f 

7. A device as claimed in claim 4, wherein ;■ 
the escape passage and valve are carried by | 
the cylinder. 

8. A device as defined in claim 7, wherein 55 
the member for actuating the valve has a • 
limited lost motion connection to the cylinder" 
and a frictional-slip connection to a piston:; 

9. A device as claimed in claim 2, wherein 

the valve is in said supplemental fluid 60 
delivery means. 

10. A device as defined in claim 1, wherein 
the flow control means comprises a valve in 
the supplemental fluid delivery means. 

11. A hydraulic actuating and positioning 65 
device constructed and arranged to operate 
substantially as herein described with 
reference to and as illustrated in Figures 1 
and 2, Figure 3, Figure 4 or Figure 5 of the 
accompanying drawings. 70 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, 

Gray*s Inn, 
London, W.Cl. 
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